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DETAILED ACTION 

1. Tke Examiner notes tke preliminary amendment filed Sept. 9, 2003, canceling claims 1- 
28 and 32, amending claims 29-31 and 33-39 and providing new claims 40-54. 

Specification 

2- Tke disclosure is objected to because of tke following informalities: at page 1, tke 
reference to parent application 09/932,246 skould ke updated to indicate tkat it is now us 
Patent No. 6,656,600. 

Appropriate correction is required. 

Claims 

3. Tke Examiner notes tkat in independent claims 29, 42 and 50, tke claims require 
"depositing a layer of tkermal barrier material onto tke engine surface tkat will be exposed" (claim 
29), "depositing a layer of tkermal karrier material on tke gas turkine engine surface" (claim 42) 
and "depositing a layer of tkermal karrier material on tke engine surface' ' (claim 50). Tke 
Examiner understands tkis to include a single layer of material as tke tkermal barrier material 
layer or a multiple layer of material (providing for example, tkat tke tkermal barrier material can 
be deposited as a ceramic layer on a bond coat layer) as tke tkermal karrier material layer, because 
as skown by claim 49, tke "tk ermal karrier material" can include a kond coat material layer. 



Claim Rejections - 35 USC §102 
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4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the hasis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 29-31, 34, 35, 38, 39, 41 and 50-52 are rejected under 35 U.S.C. 102(h) as 
heing anticipated hy Bruce et al (US 5683825). 

Bruce teaches a method of forming a thermal harrier coating on a gas turhine engine 
surface that will he exposed to the flow of hurning engine gas as fuel droplets. Column 3, lines 
35-50. The method comprises depositing a layer of thermal harrier material onto the engine 
surface that will he exposed. Column 4, line 15 through column 5, line 40. The thermal harrier 
layer includes a hond coating and a thermal harrier coating. Column 4, line 45 through column 
5, line 40 and figure 2. Then a layer of material which can he alumina is applied to the thermal 
harrier layer. Figure 2 and column 5, line 50 through column 6, line 15. This alumina will 
inherently act as a carhon deposit inhibiting material (CDIM), because it is of a material 
(alumina) and thickness claimed as providing inhibition (see claim 34, claim 52 and original 
claim 33). Column 6, lines 5-15. 

Claim 30: the thermal barrier material comprises a ceramic. Column 5, lines 20-35 and 
figure 2. 



Application/Control Number: 10/659,086 Page 4 

Art Unit: 1762 

Claim 31: trie layer of thermal barrier material can form a thickness in the range of 5 to 
100 mils. Column 4, line 55-60 and column 5, lines 25-35 (tke bond coat layer and tbe ceramic 
layer 30 combine to a range of 95-425 microns or approximately 4 to 17 mils). 

Claim 34: tbe CDIM is deposited in a thickness of 20-80 microns (approx. 0.75-3,15 
m il). Col umn 6, lines 10-15. 

Claim 35: tke CDIM thick ness can be 3.15 mil. Column 6, lines 10-15. 

Claims 38, 39: tbe thermal barrier material and tke CDIM can ke deposited by electron 
beam physical vapor deposition. Column 5, lines 25-40 andcolumn 6, lines 10-15. 

Claim 41: the thermal barrier material can comprise yttria stabilized zirconia. Column 5, 
lines 20-25. 

Claim 50: a method of applying a thermal barrier coating on a gas turbine engine surface 
is taught. Column 3, lines 35-50. The method can consist of depositing a layer of thermal 
barrier material onto the engine surface that will be exposed. Column 4, line 15 through column 
5, line 40. The thermal barrier layer includes a bond coating and a thermal barrier coating. 
Column 4, line 45 through column 5, line 40 and figure 2. Then a layer of material which can 
be alumina is applied to the thermal barrier layer. Figure 2 and column 5, line 50 through 
column 6, line 15. This alumina will inherently act as a carbon deposit inhibiting material 
(CDIM), because it is of a material (alumina) and thickness claimed as providing inhibition (see 
claim 34, claim 52 and original claim 33). Column 6, lines 5-15. 

Claim 51 : the layer of thermal barrier material can form a thickness in the range of 5 to 
100 mils. Column 4, lines 55-60 and column 5, lines 25-35 (the bond coat layer and the 
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ceramic layer 30 combine to a range of 95-425 microns or approximately 4 to 17 mils). Trie 
CDIM is deposited in a tkickness of 20-80 microns (approx. 0.75-3.15 mil). Column 6, lines 
10-15. 

Claim 52: tke tkermal barrier coating can comprise a deposited ceramic material. Column 

5, lines 20-35. Tke CDIM can comprise alumina. Column 6, lines 5-15. 

6. Claims 29, 30, 33, 36, 38-41, 50 and 52-54 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Subramanian (US 6258467). 

Subtramanian teackes a metkod of forming a tkermal barrier coating on a gas turbine 
engine surface tbat will be exposed to tke flow of burning engine gas a fuel droplets. Column 1, 
lines 10-20. Tke metkod comprises depositing a layer of tkermal karrier material onto tke engine 
surface tkat will ke exposed. Column 1, lines 10-20, column 4, lines 30 tkrougk column 5, line 
30 and column 7, lines 10-20. Tke tkermal karrier layer includes a bond coating and a tkermal 
karrier coating. Column 4, line 50 tkrougk column 5, line 25, column 7, lines 10-20 and figure 
6. Tken a layer of material wkick can include a lantkanum oxide is applied to tke tkermal barrier 
layer. Figure 6, column 5, lines 25-40 and column 7, lines 10-20 (tbe material of Subramanian 
can be a lantkanum oxide kearing material, wkick reads on tke layer as required — note tkat 
materials otker tkan tke lantkanum oxide alone can ke present), Tkis lantkanum oxide will 
inkerently act as a carkon deposit inkikiting material (CDIM), kecause it is of a material 
(lantkanum oxide) claimed as providing inkikition (see claim 33). Column 5, lines 20-35. 
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Claim 30: tke thermal barrier material comprises a ceramic. Column 5, lines 1-20 and 
column 7, lines 10-20. 

Claim 33: the CDIM can comprise a lanthanum oxide. Column 5, lines 25-40 and 
column 7, lines 10-20. 

Claim 36: the CDIM and thermal harrier material can he applied by plasma spraying. 
Column 7, lines 10-20 and column 5, lines 1-20. 

Claims 38, 39: the thermal barrier material and the CDIM can be deposited by electron 
beam physical vapor deposition. Column 5, lines 1-20 and column 7, lines 10-20. 

Claim 40: the coating can consist essentially of a layer of stabilized zirconia disposed on 
the gas turbine engine surface (the bond coat application is optional), followed by a refractory 
oxide layer comprising lanthanum oxide directly on the zirconia layer. Column 4, line 40 through 
column 5, line 40, column 7, lines 10-20 and figure 6. 

Claim 41: the thermal barrier material can comprise yttria stabilized zirconia. Column 5, 
lines 1-20 and column 7, lines 10-20. 

Claim 50: a method of applying a thermal barrier coating on a gas turbine engine surface 
is taught. Column 1, lines 10-20. The method can consist of depositing a layer of thermal 
barrier material onto the engine surface that will be exposed. Column 1, lines 10-20, column 4, 
lines 30 through column 5, line 30 and column 7, lines 10-20. The thermal barrier layer 
includes a bond coating and a thermal barrier coating. Column 4, line 50 through column 5, 
line 25, column 7, lines 10-20 and figure 6. Then a layer of material which can comprise 
lanthanum oxide is applied to the thermal barrier layer. Figure 6, column 5, lines 25-40 and 
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column 7, lines 10-20. This lanthanum oxide will inherently act as a carhon deposit inhibiting 
material (CDIM), because it is of a material (lanthanum oxide) and thickness claimed as 
providing inhibition (see claim 33). Column 5, lines 20-35. 

Claim 52: the thermal barrier coating can comprise a deposited ceramic material. Column 
5, lines 1-20 and column 7, lines 10-20. The CDIM can comprise lanthanum oxide. Column 5, 
lines 25-40 and column 7, lines 10-20. 

Claim 53: the thermal barrier material can be plasma sprayed onto the substrate. Column 
5, lines 1-20. The CDIM can be plasma sprayed on the layer of thermal barrier material. 
Lolumn 7, lines 10-20. 

Claim 54: the CDIM spraying step can be performed immediately following the thermal 
barrier spraying step. Figure 6, column 7, lines 10-20 and 30-45. 



Claim Rejection* - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to he patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary ski 11 in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 31, 34, 35, 37, 42, 44-49 and 51 are rejected under 35 U.S.C. 103(a) as king 

unpatentable over Subramanian (US 6258467). 

Subramanian teacbes all tbe features of tbese claims, as discussed in tbe 35 USC 102(e) 

rejection using Subramanian above, except (1) tbe thickness of the thermal barrier material layer 

(claim 31, 42, 51), (2) the thickness of the CDIM layer (claim 34, 35, 42, 47, 51), (3) the use 

of the same deposition equipment (claim 37), (4) that the substrate is an internal wall of a 

combustor (claim 45). 

Subramanian does teach that the substrate can be nickel or cobalt based superalloy as in 
claim 44. column 4, lines 35-45. The substrate can be a combustor. Column 1, lines 15-20. 
The layer of CDIM would inhibit the adherence of carbon nodules to the gas turbine engine 
surface as in claim 46 due to the use of the lanthanum oxide layer. The thermal barrier material 
can comprise an oxidation resistant bond coat as in claim 49. column 4, lines 50-65. As to the 
thickness of the thermal barrier layer, Subramanian provides that the bond coat layer, if present, 
can have a thickness of 1-20 mils. Column 4, lines 50-65. In a provided example, the thickness 
of the yttria stabilized zirconia layer on the bond coat is 225 microns or approximately 9 mils. 
Column 7, lines 30-45. The thickness of the oxide layer (corresponding to the location of the 
CDIM layer) in the example on top of the yttria stabilized zirconia layer is also 225 microns, or 
approximately 9 mils. Column 7, lines 30-45. 



Application/Control Number: 10/659,086 Page 9 

Art Unit: 1762 

It would have teen obvious to one of ordinary skill in the art at the time the invention was 

made to modify Suhramanian to (1) optimize the coating thickness of the thermal harrier 

material layer thickness to provide a thickness inside the range of 5-100 mils with an expectation 

of providing a desirahle coated product; given the teaching in the example of using a 9 mil thick 

yttria stabilized zirconia ceramic layer and the further teaching of using a standard hase thermal 

barrier coating followed by a top coating of the taught lanthanum oxide (column 7, lines 10-20) 

and the teaching of an optional bond layer between 1 and 20 mils thick, given a resulting 

1$ 



indication of desirable thickness of 9-jfc^ mils thick. It would further have been obvious to 
modify Suhramanian to (2) optimize the coating thickness of the thermal barrier material layer 
thickness to provide a thickness inside the range of 1-50 mils and preferably 1-5 mils with an 
expectation of providing a desirable coated product, given the teaching in the example of using a 9 
mil thick top oxide coating of the invention on top of a standard yttria stabilized zirconia ceramic 
layer giving a resulting indication of desirable thickness of 9 mils and given that one of ordinary 
skill in the art would optimize the thickness of the coating using the specific material (in this case 
the lanthanum oxide material) . It would further have been obvious to modify Suhramanian to 
(3) use the same deposition equipment to deposit both layers with an expectation of providing a 
desirable coated product, given the teaching in the example and at column 5, lines 1-15 and 
column 7, lines 10-20 of using the same type of deposition equipment for both layers, with the 
top layer deposited immediately on the bottom layer. The use of the same equipment would allow 
for efficient use of the application equipment, without have to use extra, more costly, equipment. 
It would further have been obvious to modify Suhramanian to (4) coat the internal wall of a 
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combuster with an expectation of providing a desirable coated product, given the teaching in the 
of coating a combuster of a gas turbine engine in general, and that the internal wall of this 
combuster would be a surface to be protected since it would be exposed to the harsh engine 
conditions. 

10. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Subramanian as 
applied to claims 31, 34, 35, 37, 42, 44-49 and 51 above, and further in view of Rigney et al 

(US 5350599). 

Subramanian teaches all the features of this claim except the substrate of a silicon carbide 
composite or silicon nitride. 

However, Rigney teaches that it is desirable to provide a thermal barrier coating, the 
coating including an optional bond coat and a ceramic thermal barrier coating, on substrate used 
in gas turbine engines. Column 1, lines 5-20 and column 2, lines 30-60. This substrate can be 
made of a nickel based superalloy/ Column 2, lines 30-40. The substrate can also be made of a 
silicon carbide composite or a silicon nitride material. See column 2, lines 30-60. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Subramanian to use of silicon carbide composite or silicon nitride material as the 
substrate as suggested by Rigney with an expectation of providing a desirable protected article, 
because Subramanian teaches a desirable protected thermal barrier coating for turbine substrates 
and Rigney teaches that when providing turbine substrates to be protected by thermal barrier 
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coatings it is desirable to use a nickel superalloy or silicon carbide composite or silicon nitride 
material. 



11. Hasz et al (US 5914189) teacbes tbat a protective material to place over tbermal barrier 
coatings can include lantbanum oxide. See column 6, lines 25-35 and 50-60. 



Conclusion 

Any inquiry concerning tbis communication or earlier communications from tbe 
examiner sbould be directed to Katberine A. Bareford wkose telephone number is (571) 272- 
1413. Tbe examiner can normally be reacbed on M-F(6:30-4:00) with the First Friday off. 

If attempts to reacb tbe examiner by telepbone are unsuccessful, tbe examiner's 
supervisor, Sbrive P. Beck can be reacbed on (571) 272-1415. Tbe fax pbone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and for After Final communications. 

Other inquiries can be directed to tbe Tecb Center 1700 telepbone number at (571) 

272-1700. 

Furthermore, information regarding tbe status of an application may be obtained from 
tbe Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from eitber Private PAIR or Public PAIR. Status information for 
unpublisbed applications is available tbrougb Private PAIR only. For more information about 
tke PAIR system, see bttp://pair-direct. uspto.gov . Sbould you bave questions on access to tbe 
Private PAIR system, contact tke Electronic Business Center (EBC) at 866-217-9197 (toll- 
free) . 

KATHERINE A. BAREFORD 
PRIMARY EXAMINER 
GR0UP44fl6:/7^D 



